Abstract. The world is facing many environmental and economic problems resulting from rapid urbanization and over-exploitation of available resources as well as due to the dramatic increase of the population and corresponding increases in the number of cities. Technological and industrial development plays a big role in these problems. As a result, the term green technology became as a tool to solve these problems with an orientation towards sustainable development at all levels. , It seems to be very effective tool in modern urban planning which incorporates of all aspects of planning such as infrastructure and industry, energy, telecommunications, transportation and other vital areas in cities. These technologies are environment friendly inventions that often involve -energy efficiency, recycling, safety and health concerns, renewable resources, and more. Green technologies include several forms of technology that help to minimize negative effects on the environment and create new ways to achieve sustainable development. This paper is about green technology and its role in sustainable urban planning, it aims to clarify the most important areas for the application of this technology and the benefits provided by these technologies in improving the lives of the population in cities and a development orientation towards sustainability.
Technologies applied to urban sustainable development
Cities face a lot of problems and challenges resulting from the significant expansion due to population growth, which increases pressure on the infrastructure and results in depletion of natural resources, as a result, the concept of sustainability came up to address these challenges and guide urban development, to ensure the sustainability of resources and reduce environmental problems. Using modern technology can overcome a lot of problems in cities and guide the planning of these cities towards sustainability. These techniques help cities to achieve an appropriate standard of living and at the same time maintain natural ecosystems and resources. Technology used to make production processes more efficient, finding solutions to various "threats" that may affect the ability of cities to compete, such as the use of soil and urban transport, waste management in the city, quality of air, cultural heritage of cities, urban information systems, sustainable energy, agriculture, and new building materials applied to urban development and sustainable water management, [1] .
These techniques are known as green technologies which are just tools to helpe make cities sustainable and provide inhabitants with a good quality of life. For example in large and important cities, the integration of technologies into urban planning policies has improved many of the major problems, [2] . In the past, the technological factor has not been as important as it is now to achieve sustainability through urban planning. Currently, the challenges are more difficult, and technology is needed not only to solve technical issues related to energy, water, materials and construction, but also to develop important sectors of the city such as transportation, infrastructure, communications and housing, to make these sectors sustainable through the application of green technology, [3] .
Green technologies are environment friendly inventions that often involve -energy efficiency, recycling, safety and health concerns, renewable resources, and more, [4] .
Green technologies reduce waste and contaminants, resource consumption and increase the efficiency of services in the city. The various aspects of green technology that can be incorporated into the spatial planning process help find new ways to achieve sustainable development by reducing the negative impacts of various economic and human activities on the environment and ecosystems and guiding development towards adoption of green and eco-friendly ways of life in cities and urban areas. For example, promoting green transport can enhance access to services and help reduce pollution levels and health inequities of the city's population; the use of treated wastewater in public water and green gardens help to reduce overall water consumption. Cities should look at circular development models that recycle water and waste and produce energy in them, so that sewage can be used, for example, to grow fish, plants or recycled solid waste to create methane. These initiatives help to reduce harmful 209 environmental impacts improve the city's landscape and improve quality of life, [5] .
"The greening of cities will require some, or preferably all, of the following, [6] :
• "Reduction of chemical and physical hazards". • "Control over environmental impacts on health". • "Creation of quality environments for all" • "Minimized ecological footprints outside the urban area".
• "Ensured sustainable consumption".
• "Adaptation to climate change impacts". Buildings, energy, and transport are the largest sources of CO2 emission and through design strategies and technologies to improve building construction, urban transport efficiency, and technology to generate energy, water management and waste management, the amount of emissions can be reduced. Depending on the green technologies, all this will reduce the rate of energy and natural resources consumption.
"There are four eco-technologies that may be utilized by city planners and other professions the urban planning and design: "Environmental Technologies (ET)" encompass a broad range of technologies related to energy, water, and waste, while "Information Technologies (IT)" include a broad range of computerbased hardware and software and environmental sensing technologies for gathering of environmental data. "Geographic Information systems (GIS)" provide for the storage, transformation, manipulation, management, visualization, updating, querying, and reporting in related databases of geo-referenced data in a tabular format, and incorporates an Urban Information System that facilitates land use analyses, the preparation of development and environmental plans, etc. Finally, "Communication Technologies (CT)" are used for the transfer of environmental data, information, knowledge, and decisions in wired or wireless environments", [7] .
These green technologies are one of the most important and effective tools for achieving sustainable development in cities by contributing to the greening of economic, service and urban sectors and preserving natural resources because they enable planners to choose the best pathways to minimize the negative effects of development and maximize the benefits.
Green technology and efficiency of energy
Energy is one of the most important elements upon which life depends in modern cities, and is the main engine for all core activities in these cities. It also represents one of the main causes of environmental problems in cities because it is produced from nonsustainable sources, therefore, the production of energy in cities by using green technology is very important in order to achieve sustainability of these cities. Investments in renewable energy today are likely to gain benefits in the coming years. Renewable technologies are usually more labour-intensive than fuel-based power generation projects, they have positive effects of being clean and non-polluting energy and rely on nonexhaustive sources, [8] .
Unplanned urban expansion increases energy demand and carbon emissions, thereby distorting the ecosystems and making cities socially divisive places to live. This process is called the "negative ecological footprint". The key to meeting growing future energy demand is obtaining energy from clean, non-traditional sources. Diversification of renewable energy supply must extend into solar, wind, geothermal, ocean wave, and tidal energy sources, [9] .
The investment in low-carbon technology is expected to extends significantly in the future, more than 460 billion $ will be invested in renewable energy projects globally by 2030, [10] . Achieving benefits from using clean energy sources without losing social and economic benefits of urban areas is the key goal for the future, [11] .
In several urban cities, the traditional grid model of electricity generation is being re-examined. The smart grid, which changes the urban energy landscape, is being used. These intelligent networks operate efficiently in cities and will play an important role in changing the way power is generated and distributed in the future, [8] .
Sustainable and green infrastructures.
Infrastructure is the basis on which modern cities, activities and population depend, It represents the basic structure of these cities which urban growth and economic development and the life quality of its population depend.
Due to global climate change, which leads to increased frequency of storm, rising temperatures and rising sea levels, some countries have resorted to green infrastructure as a hedge against the risks of climate change, [12] .
Recently green infrastructure and technologies have been identified as 'best practices' at the local level when combined with traditional grey and it focuses on prevention of unnecessary consumption of natural resources (especially non-renewable ones) and mitigation of harmful emissions, [13] .
The US Environmental Protection Agency (EPA) defines sustainable infrastructure as a range of practices that "encourage utilities and their customers to address existing needs so that future generations will not be left to address the approaching wave of infrastructure needs that will result from aging infrastructure", [14] .
The term green infrastructure is a new term, but it is not a new idea that began a hundred and fifty years ago through planning and preservation efforts through two concepts: -Link parks and open areas. Conservation and linkage of natural areas to biodiversity, [15] The importance of green infrastructure can be summarized, [16] -Sustainable management of land and water resources, including production (eg energy and food crops), pollution control, climate improvement, increased land cover porosity, -Biodiversity. -Recreation -through the corridors or green roads and the use of methods to contribute to improving the quality of life and public health.
-Aesthetic -because of the green spaces and corridors of beautiful landscapes.
The sustainability of human habitats is directly related to the sustainability of natural habitats, so when planning sustainable infrastructure to balance them, it is essential to adopt green infrastructure, [17] .
Green infrastructure approaches help adapt to climate change. Their ability to mitigate the effects of heavy precipitation and temperature reduction, better management of storm water runoff, and water retention and conservation, [12] .
The use of these approaches in the planning process for sustainable cities will support the resilience of cities to the effects of climate change and adaptation to climate change and help reducing the impact of climate change on people's lives and natural resources.
Green infrastructure helps to preserve arable land and reduce the consumption of this valuable resource, in addition to conserving natural green areas. These green structures also help reduce hazardous waste and thus improve the quality of life and public health.
Sustainable planning of housing
Due to population growth, urbanization, poverty, inequality, pollution and overcrowding, which necessitated UN-Habitat to develop new approaches and standards and urban planning systems to address them. To achieve these goals they put five principles, [18 ] : -The allocation of sufficient and efficient space for the street network, and 30% of the master plan, and not less than 18 km per km 2. -Achieve a high population density of 15,000 people / km2, ie 150 people / ha. -Adopt the principle of mixed use of 40% of the land area and be allocated for commercial use. -Social integration, through the provision of housing with different holdings of private ownership, rent, 50% each, and provide (20-50) % of low-income.
Green technology for water treatment
Water is one of the most valuable resources, and it must be free of pollutants to avoid risks to humans and our environment, Water treatment methods exist in traditional ways but are not sufficient to eliminate the pollutants completely which requires the development of alternatives to water purification, solar energy, which is a green technologies to get rid of water pollution.
There are four methods for solar powered water purification, [19 ,20] : -Solar water treatment systems:-The water purification system is based on the use of battery operated on solar energy, and the battery can work for three days even without sunlight.
-Solar water disinfection: Water is sterilized with plastic bottles and exposed to sunlight for six hours -Solar water pasteurization: Bacteria are killed in solarheated stoves. -Solar distillation: It is used to desalinate sea water and make it drinkable.
6 The information technology as a tool for sustainable urban planning "Geographic Information Systems (GIS) are systems of spatial location making use of geographic and statistical databases, where the characteristics and trends of a model of geographic development can be visualized", [21] .
GIS is used to apply geo-knowledge to solve problems. In the case of green government decisions, geographic information systems are essential in identifying land uses and zoning.
For decades, urban and regional planners have used GIS to plan better communities, developing smart growth of cities and controlling urbanization.
Using GIS on the Internet, we can publish maps and help citizens understand the proposed plans, public awareness of plans and discussions is essential for development initiatives and for improving the ability of planners to serve the community.
The success of planners in combating chronic urban problems is largely determined by their ability to utilize effective tools and planning support systems.
The planners use GIs as a tools to achieve their goals of creating viable communities in a pollution-free environment and achieving economic development, as well as its use for analysis and modeling, [23] .
There are four steps of GIs system, [23] 
Green roads
Road network design has traditionally been concerned with vehicle traffic and road safety. Now, road network design is concerned with many things such as aesthetics, environment and community interests. The landscaping of roads and green spaces gives advantages to transport corridors, [24] .
Principles of green roads concept
The green road concept is an approach that refers to a sound and appropriate methodology either cost (low cost), environmental, technical, work-based or roadbased.
The Green Road Concept focuses on conserving the delicate mountain ecology, in particular the protection of vegetation cover as means of soil conservation. Actually, Green Road is a low-cost, low-volume, fairweather earthen road. They are usually village roads or district roads under the rural road network and not a new class of roads in itself.
Greater emphasis is given to the selection of a smooth longitudinal alignment that allows for progressive upgrading as traffic increases. This approach is most appropriate for rural hill road construction having low traffic volume. But some aspect of Green Roads could be used in Feeder and Roads and Highways too, [24, 25] .
8 Countries that have the greatest potential to produce and commercialize green technology
Ireland
Ireland is a strong competitor in clean technology, focusing on wind and tidal energy. There is considerable innovation progress, supported by prominent science and engineering institutions.
Clean jobs in 2020 are expected to reach 80,000, and wind farm projects for power generation of 138 megawatts, and these figures are likely to be incremental ,[ 26 ].
Germany
Germany continues to be a leader in the renewable energy market and occupies one-third of the world's installed solar energy, despite its often cloudy climate, and has also put plans to reduce carbon emissions by 80-95%, [26].
Switzerland
Switzerland has high innovative inputs, supportive government policies, and medium-sized energy and transport infrastructure, all of which support the clean technology industry, [26].
Canada
The clean technology industry in Canada is still average today, although many innovative factors are in their early stages, which means that the country can make huge profits in several years, [26].
UK
The UK is a strong competitor in green technology innovation, currently outperforming the wind sector, and has the world's largest wind market.
And that there is a new innovator Cyber Hawk in the wind sector acts as an observer of the air infrastructure, [26].
Denmark
Denmark ranks first in the wind energy investment list and one of the two highest clean technology budgets with the other country Finland.
And looking for partnerships to invest in places like China and this attracts investors both domestically and abroad, [26].
Sweden
Sweden leads the list of clean technology innovation programs and has a number of clean technology companies as well as a major consumer of renewable energy, [26].
USA
There are some green initiatives, such as a 30% reduction in carbon emissions by 2030, and an increase of 30% in the fiscal year 2014 for development research and clean energy to $ 7.9 billion, [26].
Finland
There are several factors that encourage clean technology in Finland, such as the lack of fossil fuels, severe climate and the possibility of innovation. So it operates the second largest clean technology industry, and the industry provides jobs for up to 50,000 people. This figure will double by 2020, [26].
The Eco-town concept
Eco-Town is a town where most of its activities depend on green technologies It is based on several concepts. which include the 3R (Reduce, Reuse and Recycling) concepts as well as building an economy based on the life-cycle approach and accumulation of recycling facilities. Eco-Town concepts also include extended producer responsibility, socially responsible investment, green procurement, green consumerism, industrial ecology , and integrated waste management, global reporting initiative, corporate social responsibility, green labelling, EMS and ISO 14001, [27,p1-2],see Fig.1 below . 
Kawasaki Eco-town in Japan.
Kawasaki is the first environmental city in Japan. It is located in the coastal area of Kawasaki. It was founded in 1997 and includes several economic activities based on green technologies including plastic waste recycling system for use as blast furnace raw materials, paper recycling facility, waste recycling, Ammonia recycling system [27,p14] . The Kawasaki Eko-Toon plan aims to define a wide area to extend the entire coast of Kawasaki, Aspiring to make the community rely on recycling resources, and seek to develop the coastal zone, and to achieve these goals it plans to develop zero-emission industrial zone. Individual companies in the industrial zone will not only reduce their emissions but also effectively use or recycle emissions from other facilities there to new resources that could be used as raw materials for industry. Other recycling facilities around the industrial zone will be built To promote cooperation, where resources are recycled with existing companies and thus the production process will be circular with zero waste, [27] .
.
The Indian experience in green technology
The emphasis will be on wind power and the road network as a green technique.
Wind energy.
Wind energy plays a prominent role as renewable energy in India and supports a number of means and legislation in the development of wind energy technology, Because of this support, India ranks fifth in the wind energy sectors after China, the United States, Germany and Spain. Four phases were proposed during the period India has the world's second largest road network, the fourth rail network and the ninth civil aviation. The transport sector is expected to grow more than any other sector over the next 30 years, [28] . So a plan has been developed for the transition to green technology agencies:
UK electric smart vehicles.
Due to the increase in population growth and increased demand for energy, leading to increased demand for energy, and to reduce dependence on conventional fuels, emission limits and Standards have been proposed to compare with European standards by a plan of 5-10 years depending on the quality of the vehicle. There are three companies in the Indian market: -Riva Electric Vehicle Company -TATA Motors.
-Bharat Heavy Electric Company. "A plan has been put in place to produce 600,000 electric vehicles by 2020 and (40 -50 million) twowheeled vehicles and bicycles".
Suggestions and recommendations for application of green technologies in Iraq
The research will attempt to present some suggestions and recommendations for application of green technologies in Iraq through the use of these techniques in sustainable spatial planning to achieve sustainable development. Sustainable Green Technology is one of the most important tools for sustainability in spatial planning. We will review here the most important areas in which green technology can be used to achieve sustainability in Iraqi cities: -Energy Sector: This sector is an important sector for the lives of the population in Iraqi cities, as well as its essential role in the economic and service sector. The production of electricity in Iraq depends on the thermal stations based on oil and gas as fuel, Iraq has good sources of alternative and clean energy that can be used to generate electricity and thus eliminate environmental problems associated with the use of fossil fuels for power generation. -Transport Sector: It is important to apply green technology in the field of transport to minimize the possible negative impacts of this sector on the environment and to achieve sustainable development. These technologies are applied through the use of mass transport based on electric trains and transport modes using electric power -Green infrastructure: The adoption of green infrastructure in the planning of cities in Iraq is very important to address the environmental problems resulting from climate change and the acceleration of desertification of agricultural land and the high temperatures in these cities.
-Housing sector: The use of green building techniques and green architecture in the housing sector will greatly help achieve the sustainability of the housing sector in Iraq by reducing the consumption of natural resources such as land, in addition to water and energy consumption.
-Agriculture is one of the main economic activities in Iraq. The use of green technologies in agricultural sector is a necessary step to activate this sector and to overcome the problems that result from using unsustainable methods in agriculture. -Industrial sector : industrial sector in Iraq suffers from stumbling as a result of circumstances experienced by Iraq in recent years in addition to the old methods used in the industrial sector, so the adoption of green and sustainable technologies in this sector are essential to develop this sector, and to reduce environmental, social and health problems resulting from this sector.
